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LX . ^ft«^Sr*Jgf8Efe:i6WS £ k K J: 9*i8ifcO 

h Z b fcJ: 0*i§?8Op HklKfc 

[|»93] a^KfcL<U*ft$l^*lHHW8-*- 
S £ fc ic «k 0 . 8*** JWM&teWSK** £ k 
®b Lfc«^l ~2v^t*i^«(cE«^*aP«<OP 
H k KftS7G«fil[^IH«rr * £ k SrftSS k t hWkW 

mxm i mimmt ix. mz-mtmi, u 
-s^ieii<7)7Ki§?gop h k mm&mvmthz. 

[ff^«5] **ffrSft, igftgft. BtttSftefclilB 

*-7#x zm-tm-m. 1 ~4 v^m*»-«tiBtt 

p H k KftjKMffi^MlW- S - k £#8tk 

im-mei *sftSf*. m&m, mmmtim 
ixtYymnfczm^t zizmz&m-ftt ix~ 

m.. 

[0001] 

xlztsiUVx •/ h i&ft<7)ifz&fc(D p H kKftjl7c€& 
(ORP) ^JfflKO^aS^^SKRrri). «fc9P 
Iffltii^x -y hifc#Oft?**k LT(8;^»ffcS7ufHa 

(orp) mz*.mM<im^z>t 
ix^mmumGL (orp) ttthm®. mz 

WsmMiZm^ k £ (cZRftKS&SAl L p H k 
K-ftS7cSfi (ORP) 5:®! WI»*)t?gO P H k IHk 

[0002] 



^M)^A. *S-fb&y>A. *»^T^-^A^k' 

H4#. ^foOft^a(cJ:0*S?S«OpHtt-^T'Ji 
fcSKHS-toTSOffllLTV^. pH&iJffll 

mL<mmm^xm?z<mti ! t>'>fc. Jtatfc** 

ximmmmro-txizmf^jc. 
m<Dpnmwtzi>mmztixu&. 

[0003] 4»«BRl:tc»JfiSii6*»*l*F»i-9- 
7?t-?S?Dy (WitfO. 2 5;umJiLT) <0UK 

MzismBifr'imwtix^z. v7?*-f$?ay 

ls<JWLSlcom®%it : §:g&i-&KMzi^ 

m.<omimmx^£Mmzivzw&tzm:tL% 
ma. aa*. bam (intm ^^ree^m 

[0004] ztitx\ tmrnrnm-mmt t 
xh&izrc Aiftfrk witi&mwimtfm^htix » 

it. ^Ogfe^T'Ji. lift, &SL (it 

m) izttixmwm^h^ mum®, rv 

[0005]**. 

[ o o o 6 ] 3»a. r c A&mz& t> *)im*tz*mtf 
x zma l tzfrmmfc^imfciztY v /fx zmu l 

mzti. m*0>pHb&mx&Q. (orp) m 
wtzzbx-mkvmftumizx mm%mb~rz 
b Kc<xmmt$mLbm&w$m*m&n%mt: 

mStt&ZbWVtt: (««PP 1 1-57636). 
[0007] ttz. *7xvb$cmz)5^X£*)^m 

jmzmKMzffiMb Lx®mix^h*mm 
*Y>mtofr<?)pMms'n<DWi&xiemix\ l ^. 
ifri. mwm^mm^^fjmtzx o«»*<o 

H.ftiflS^-^T'SrV^cfelcajf *Op H*i«^{c©jai 

^TkoaUSrfiT^^gHO-ok^^TV^. <r 
fc, *^xk*rv^X{iS#^SStfO^'CU* i S!l 
»UTwarv\ -eciT. ^*^pHk^bj§7cm{4 
(ORP) SriO fSfi!*^>ffifS5tcSiJWT-# StJ^JRO p 

h bmmm&<mmrn&v*<ni£WfiTmbixx 
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[0008] 

Z t )pHt®ttM7iMQL (ORP) Sri VmtzWWT 

•ja»*<opHi:iMaBcaffl(oRP) £49fs®a> 

[0009] 

ItWIfcJIRW- *<:*>*>¥«] *WWi. &<*8iaiD£g 

ffl}vfs>ztiz£*)mmpHtmttmMQ. (or 
p> zmm-zztzmitt&mmcopHbMm 

[0010] ftftj£»£ttn?«*ttH2. 

ffim»ftli^r< 1 1 1 0 0us/0 y h 

[ooii] mmmwm 
r/f^ tasjDLpHkiMSKMffl (orp) »m«k- 

140. 5mg/y -yMHJlhl. 6mg/>J »/ WHJlT 
T!**£fc, pH(49-10TS)SCt. KftS7£ttt 
(ORP) (4-4 00mV (vs. NHE) JSLTTft* 
ZbmtLW 

[0012] mtm*. m&m. m&mtMm 
m&mmra-kxizm&vx -/ h&#oa#*fc 

mzmatpHbmmMGL (orp> *«*-*-* 

»4 2 m %/ y -y h /HjlhT'£> 5 £ fc , P H J44 ~ 5 T* 
IZb. MimTtm®. (ORP) {4130 OmV (v 

s. nhe) uiL-ca^-rfca^iU*. 
[0013] *mftm. ®&m. attsftatfctt 

b lX*%mo*.Zm^&t$>'&. 7>*-7#Zlz£*) 
pHb &mm& (ORP) SrSiJSP LS^ftJ-SSI* L 



[0014] 

^m®mm&v*<Q$m?n&b-rz>mmim 
&t. -m. msmtb'im^ximthzb^x^x^ 

IZbtfX'Zh. fflU *mm&. SAStt. BBS 
[0015] *l6HflTfflv^i®K*^SSit*&{C«4^t 

#jrh4£<. mttoM***. mm%b'<7)-ttm. 
zmsm. ww&m. mvm. 4*>mmz 
z*m^x>mtbzbiz£'>x'i%hzbifiX'Zh. 
i o o 1 6 ] ttz. *%mx°m^z>im&tt2 s'aza 

miftsmmn ou g/y y motc**^ m 

RVmc Z<r&BsMttf*tl?tl 0. 0 2ms/ 'J y h 
/PfilTT'* £ .T i . 0. 0 5 // m VlkomttW 1 0 1 
/'J >y Wl'tlTT* U\ 

[0017] *imr>#mtP>p HtmrnsiMiLeM 
Mitm.v*(r>%mximb?&%ftwzcDm2iiTm 
izmzumitz^tK ^its *fm?&#*Lryt- 

Uiry^-rtf*. zi«'fi^{4i!im^atu<*4iBi 

5, S£i3S§Jg|£a> IK^atL<J4C:ii<5>«iaolia 

[OO1810U1 *stfm*ffis.<r>P h t^tsjt 
m&m. m®&&ximmm&ftmm.ra*xtzm 

Zlxv hmft?>ffi?Ai<r>pHbWlimjiM{iL (OR 

p) *Mmii. : mm?}>?>. m^mmmsix 
m& ixmmm.3izm 
bhh. 3Ufmm&&(o®t:<ftiximfcbmz>$> 

ttmtfn&*>74 (C«J:02 0~50Tor r ggcO^ 

£T1^$ftl)$Mfcj£#iLTI4. WRT* 
0 2 5X:cr>i&.*m#&TtiZt5^Xli. Ztlftl 1 6 m 
g/y-yWk 9mg/y>y WUgScOjfUS^LTV^ 

6. ^fcSSg. S^Sr 1 u g/y -y hA-JSTfe-fftKii 

mm$*mizisixm*mt> L<im.mzmi 

?z>®M®&W6izmt>tis>. 6X'#xmm. s*» 

m<r>maxx\t^b7y^-7iix. ^/>t~ 
mMm<nm^w^^m9 . 1 oiA-^i 1. 

12, 1 3$rg*tT^«cgjStt<7)ISl4. 155r^U 
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*Y>mtpn % wumKmo. (orp> mmn 
[0019] 6iz&^xm#zTm*z®m-z>%> 

7cm(i (orp) mmz>%&. nphmztuz*. 

mb8**t>m2ti*:7y*:-T#xii9. 10, l 
1. 12, 1 3T'®]Wt&Zkl,z£*)?i<mil4lz, 7 

111 5lz&t>h.lZtf)Wil^. ^/y^Jo* 
copHfc8-ft^7cm{a (orp) *w»*s*^ 7*> 

3^fflfcL^4>9. 10, 11, 12tM»fS:fc 
fc*9ZlMmS«il4fc:, ^/ytfl 5izmt>ti&Z 

[ 0 0 2 0 3 6 fc*JV^T»*«*Tai6»**H3Wft* 

i i*mttafefMc4»o*if. ph. 
iHtiTcfttt (orp) tm&Mtuzmmi. mm 

AfSKMSmm put IHbfijcmft (ORP) ZV\W?h 

7, Sti*t>m&%ixrzK%t7y*:=.7tfX\t 
9, 10, 12, 1 3T1SMSPLT*3i?i: Tyt-TtfX 
^jjl^mt LT 1 5Wli6*i.*£i:iWBFiU>. £ 
fc, ^V^B*<0pHti!-ftai7Cm<a (ORP) £01 
7, 8*>4>ttf&$it^ZS!<rat^^ 

«9. io, i2, 1 3x-®mLx*Yyt-wnmm 

fc, Sl^ttt1fti?*£g!)§-t£i§£, 1 4 £A4 A* 
Stflxrfcfr'JOateU*. tt:Z<D^, 11,1 
4, 18l&£-fLi^iL&i\ 
[0021] 11, 1 2<vfflmii. Tm*coE3iWc 1 

6 , gam- 1 7 1 xxmam 1 8 , 1 9ww» 

t LKltmiz* <)Mmx'$ , ££B»(c*lfr£fitfe La 
*Vvm.b pH, K^bjiTcmfi ( OR 
P ) £ J*£*>tKcW»*S £ b ifiX-% h . 
[0022] sattSfttfctejS 

*mizmz>*mm<?>P H^m^nmRi/^commx- 

p H t KflaiTcmffi (ORP) £#Jffli L to**aan*jc 

!4»Wli»0llfflWIKI*#* L , 5 0 0kHz £Lt? 
3MHz jajtfWMB SETJiig^^gJS^t-r 5 fcft 

[OO23302 «*^<7)7t<jSfg<7) P h b mimm. 



mmmmj/^mxh*) , isms, <nm, bbs 
at j: mnmmikztirz*.m.<r>p \\bwamjt 
m. (orp) fe««t*ia«»Brcft*. w®m 

S2 0fc«t 9^j£#*^$ft£*$iK(i8ISif2 1 

mmn- ix*mb®i-z>m®m£x>r2 3 

ti&. mm&&<7)mm%*mzit;txim*m.m 
1 < i±m nz&m txi> ffihfr > . smztitimmt 

4X-tfA£m2 5frM!mZtlt:7y*-7#^ - 

mft$mm<?>m#A&ffim2 e t^yi 1 

L-C^#SjSttOlS2 8&ftLXmnib&? 

t-, *SjKOpH^$!lffli$fLS„ 2 8Jig**®tffit 

T»^£«:?'Jt>L<^iM?||^c^^fflLTtffl^v^. & 
13, 22, 2 8Jiawje»*H8*'f*fc»K:jaa«ta 

[ 0 0 2 4 ] 2 iffiwmt. m*<?>]±m2 9 , gsa 
m obtixms.m3 1 owm*>t> u< 

'mmz^mm^tmmpHim 
temtzmm-hz. t ffx-% & . 

[0025] xmcommop h t ^i^Tcme^j 

^-7)Wali-Xy%<mft=i-m.< l z J: 0S#^/>-ii 
StpH, KffcSTESHa (ORP) ^S«0ffitc«ijW 

[0026] 

[0027] <3Sifc0!l)«fiW8~12n-cm£tf 
•TSS^y^-nM (100) y'j3ylSJ9 7wt% 
iSK 1 3 0 w t %igS£ffc*££tt«it4 : 1 fcrig^ Lfc 

giMT'i 2 or, 1 ommz'ffi\ fmfrx'vy* 

^ff^^, 0. 5wt%7-yfk*^S!T'l^[ai?lSL 

fc. -ecoj^, ®t*fc:J:si»yx^i o^Sfifofc. $ 

sL3t^ai^fcs^< > 7x-^ffl^jeQEjia (r- 

ffifif^BOSSe^SrfflSL^m, 0. 12um£') 
^#=5r?4^g<7)®e^ScJi4 2 1 OfflTfc^fc. 
[00283 01 ^SS-fflOT , i@^*+<0S#S^ 
SUE* 1 g/'J -y h;HUT, 1.5m 
g/U-y Wk TV^X7^TpH9. 5, KjtS7C 
m& (ORP) $r-4 OOmV ( vs. NHE) &.TIZ 
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mm Ltz*.$mn*t mm i . e m h z ( ssst^jg i 

3W/cm2 ) OI6tat$!!UtL&*6yX;l4&B*tt 
SBMgie&kU gHa^&SM* 1 0 0 O036/# 
tCT@lK$^* { 4> 1 6fHSW>«»*fTofc. gSttT 1 
5 0 0EIK/»ft:-CliB6«-We»tffv^ f-ttft 

tux- ■ f-ya-;WW) T^^flWWGM^&S 
fiKSfcoO. 12AroJ:9*S*IH^«&?«£«S 

[00293 MmtLzmim&zm 
^xnm^mmmm. m*m®%mwuz 

9 . 5 Kftitt Ufcffc. JfliOk 1 . 6 M H z ( ggttffiK 1 
3W/cm2 ) (OJBWftSSIWL^^^XiUffijBWtt 

gBMigacabJcu i o o o0e/# 

5ooia«/*fciiBES-fr«aittii-\ u-if-ua 

HIS 



3t«aj^«i^< «> x -^mwmm$$iw ( ^-x 

tt*B«>0. 12*inj:9**$rtt«M>l»«*fc» 

[0030] (itS^2)tt$S^fcL-C01O8a£ffl 

*£ffi^*Jffiftftl. 6 MHz (JWWPK13W/C 

fcil*U fttt??5ift£8* 1 0 0 OIBK/ftfcXEBE 
1 6fWBK)«»&ff->fc. WtT 15 0 00 

*K*3< 9x-/MmKiaa (*--x^x- • 

0!ll~2Ol£m£?f51 
[003 1 ] 





fit It? ft (fl) 






4 2 10 




1 


1 8 


9 9.5 




5 3 


9 8.7 


ii&0!J 2 


2 5 3 


9 4. 0 



[ 0 0 3 2 ] $ 1 £*>£9£4»6 . «tt58Stt*>R£tf U 
T7y*x7#X£i§ft?$-t*:pH£9. 5tHWLfc* 

H£9 . 5 fc&flW Ufc*W6jD*feffl^fcttlttM 1 ttifc 

X<0. T>*-TffATpHt:9. 5(C«WLfc*«» 
Jnrtli* ^IHfcT^x^ArtjgJK-ep H£ 9 . 5£M 
«P Lfc**SMB* * 0 fc«tt : Hli*ttft*WiT v»* i 
ttfhfrk. ZtHzttLX. pHfcMffLfrtvJcSttfti 
*^ffli^Jt«^2T'»i^*ffi<omfe^^**^+ 

[0033] (0SifcW2) ffiii5i$8~~l 2Q • cm5f 
yf-nfi (100) i^;:jyg«£9 7wt% 
eS»t3 0wt%jgSfl^<^5:<*Sik4 : 1 £M&Ltz 

i om^\ mrfc-cy >x 

fc. )Wfi*fcJ:*yy^«rlO*iaffofc. $ 

5X1 0» ^If/cmJTft'), <S««a«8. 5X 
10> ^Hf/cniJ^it. 

[oo34j m\<n^im\vzimfo*<mfr*v> 



i8££5mg/'JyMk ZiMfciiaSfcJ: 0 p H£4 . 
0, SHLilTcmia (ORP) 5-1 300mV (vs. N 
HE ) JWctMLfc^/>ttMcTfN$mCt 1 0 
0 OHK/^fcTIUKS*^^ 1 6»B80«fc»*fTo 
fc. ^JtT 1 5OO0K/4J*:TEBES-Wat*ffir\ 

[0035] (mm3) smfflbbxminmmm 

iKLii8!§fc«fc'3pH£5. lfcSWUc^V&tokT 
Ulr5lfeg«£ 10 0 0 HK/»fcTBR«*Mte 1 6 

twa^^ffofc. gin 1 5 o oeng/afcTEME 
[0036] (wm4) mmbixmemmzm 

^Xm&k't><0®#*yy®BL£ 5mg/'J >y bMSH 

muz^/yma^izmmmzmatpHiA. o 
izumitiikTmitkmfoz 1 o o o®&/Mzxm 

ZHA#t> 1 6lfflfc>8»*fr9fc. 8<tT 1 5 0 00 
[0037] (JtftM5)JtlMfcL-CBI108K*JiJ 

^Tj^^+^sff^rryiae^ 5m g /u 7 
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KawwLfca, mftPtmte 1 o o ohk/^wctewb 

1 6#ISOifc&S:fro£. jgjfT 15 0 0® 
[0 0 38] (ttf^6)ttWfcLT01<DiilK$:ffl 

vvcs!^**^/**** 5 m g/y >y b/wsm 

121 



fliLfc* vvaao*r«f«aHKfe 1000 

T0KS*Wfc2OtHB*>»»*fT-»fc. WtT 1 5 
0 0E»6/*fcTBBStS-We»*ffV\ £KltSbfcX» 

[0039] 





(fi*/c m 1 ) 


i »»5£* 
(X) 




£ * — >\ 


2 . 5 x 1 0 1 4 




8 . 5 x 1 0 1 » 


&ffi#J 2 


8 . 4 x 1 0 1 ' 


9 9 . 6 




tt« 0»J 3 


1 . 5x10" 


9 9.4 




tttt«4 


9 . 1 x 1 0 1 1 


9 9.6 


4 . 6 x l 0 1 • 


Jt«M 5 


1 . 5 x 1 0 1 2 


9 9. 4 


3 . 2X10" 


itfiW 6 


1 . 8 X 1 0 1 3 


9 2.4 


4 . 3 x 1 0 1 x 



*8tflTI!Bfi (ffl) : 1. SxlO'lf/cm 1 
**»aTK<a CttJR) : 4. 0 xl 0 ">H*/cm« 
[0040] I2«W> f> . fMm&&0>M&lt L 

ma*.zm^mmm2tt&mmaLpH£4. ok 
mtm&&tTHt&ztixv>i. mm?izmi 

Ttt. «Sfe& f **ti«r»-4lltM2<W5r#. itW4«t>) 
t>«ife»*SWfe«^. tttT, ZBtfUSTCpHSr 
4. 0(c©J«U^Vy»7)«i:^ST'pH5r4. Ofc 
Mfti Lfc*VVa9n* J: 0 1> git^^SSS^^ *»fU> 
ZttfbfrZ. C*Uc*fLTpH$:5. ltWU/ 

yaam**fflv^it«0i3. jtKW5&tfpHi:»flai 
Tc^a (orp) mwL%^**/ymv*zm^tzit 
mm 6 tiis«^ffl^^^**q^-ha-c'*) t . 

[0041] (Wt«l3)Hl«iai*ffl^T^Xtt» 
&7J9^25sccm<9*3l#*£«£U 

y-y WP/#w;@;^to§fl?U:. z<r>m. 
Mtl8. 19Oy-yffitt*t0. lkgf/cn.2 
X-bit:. 

[0042] 7y*-7<r)#Xtii&lZlfrt& P HWM 
[0 04 3] (HH0I4) 01^gSS-ffl^"CA>yi 

i*m» '<^yi 3s-ratcut^«tt&s7«}:osti2 

5 s c cm<7)*S^Xt^^S8J: 0i8«5:^t 

9<?>y- ; jmto. 1 k g f / cm 2 ?*> 



[0044] rv^rotf^SJSKit-f & p ncvgit 

iz* mmtt:m*mmzm4 iz^-t. 
[0045] {mm5)Bii*i&**m»xtixmk 

S7 e t'?afi25sccm^/y^$r«|&L, $X 
tttt«8J: 9ZRfc(WRfc«U *iS2 IX:. Sffil 'J 
•y b^/iW»8l«*fc:jW»Lfe. CKOBt, rt'Xf£&E* 
Itl8. 1 9<7)7 t - i JEii.MzO . Ikgf/cm2t 

[0046] -mttMmwxfcmzmz p h^a: 
&*Yym%zm5iz5jk-t. 

[0047] (HSS0H6) Sl^gfi?rffl^T^uyi 
^Wl3$r^L-C^ttJ&SS7j:0Sa2 
5 s c c mnXYytfA b #X&te$s8 X *) iftg*^ 
b Lt:ZSk{k&mb<7)ig.i!?#xZWLb. *i&2 l*C, m 
Si V «y h^/#«««?WcJ8WLfc. -IWlS, 
&E^fH9<0*--xffi±0. Ikgf/cm2t^ 

[0048] ZK^SO^'XgSStc^l. p Hcrygit 
[0 04 9] 

imomMk] *m\nmmpHbW£gji!m<r> 
mtmsj/ -e^ssgtt p h t Kftg7g«ffi ( o r p ) 
u®izR#zm^icoxymfc7>*-vj>&vm&: 
b'mmnmKi^btirzi$**wm<omim 
tt>t>ti?. pH<7)*&£m®%imxmm&zttf 

X'Z&. 
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ioosoi mmpukmmmsL (or 

[01 ] 8HMcOpHklWiai7B«ffl (ORP) <0MW 

M2]#m&>ptibma7iafiL <orp> soaig 

[03] 7y*-7#Xffiftfc*fg»fc^pH<9ra& 

t-Ttfx^h^S^n^pHc^^^LfcT? 
[05 ] zmMXttb**ymti0)PiitfRi*£ 
[06 ] ZBMUR«i:5rv'v^«a^«*4'<OZl«fc 

h. 

1 tmMtmmw. 

2 S5fitt 

3 iKsyggs 

5 *4HSffe» 

[01] 



8 




6 JSMBIItg 
7 

8 axmrn 

10 SEfilt 

1 1 

12 A;P7 

13 rtfrf 

14 5Rfri§j§tttf>]g| 

15 StffciljittOjgt 

16 E^H- 

17 ggfiff 

is mxm/kEm 

19 

20 B55aSH§ 

2 1 SSfttf- 

2 2 ffi^K^S 

23 nsittyr 
2 4 ^jg^sia 

2 5 

2 6 rSESff 

2 7 A;U7 

2 8 mtti§£tttf>JI 

2 9 Efcff 
30 cSfttf 

3 1 #*ttfcffi*Jtt 

[02] 



24 




J 21 
20 



[03] 



!(8) 00 1 
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[04] 
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(5l)lnt.ci.7 F I r-7>K (##) 

C02F 1/66 522 C02F 1/66 522B 

530 530P 

540 540Z 

H0 1L 21/304 64 2 H0 1L 21/304 64 2E 

648 648G 



SI«»f[lj^r!7W»K*yS201^i70 JBMB^E«»4TBl-7 a- 5/- 

301 ^<-***tt 



